Successful repair of an acquired ventricular septal defect following myocardial infarction was first reported in 1962. Recently Barnard and Kennedy (1965) have reviewed 14 patients with post-infarction ventricular septal defect in whom surgical closure was attempted; 7 survived more than 6 weeks after operation. They found that those whose defects were closed 5 weeks or more after infarction survived the operation, but that those requiring emergency operation soon after infarction died. The best long-term results were obtained in those whose operations were delayed 3 months or more. However, more than 90 per cent of all patients die within a year of septal rupture, and most of these die within 2 months (Sanders, Kern, and Blount, 1956) . It is clear that surgical repair should be considered in all patients who have a hemodynamically significant shunt through an acquired ventricular septal defect; ideally this should be done at least 6 and preferably 12 weeks after infarction, but, in view of the very high early mortality on medical treatment, nothing can be lost by attempting closure at an earlier stage if the patient is deteriorating.
Successful repair of an acquired ventricular septal defect following myocardial infarction was first reported in 1962. Recently Barnard and Kennedy (1965) have reviewed 14 patients with post-infarction ventricular septal defect in whom surgical closure was attempted; 7 survived more than 6 weeks after operation. They found that those whose defects were closed 5 weeks or more after infarction survived the operation, but that those requiring emergency operation soon after infarction died. The best long-term results were obtained in those whose operations were delayed 3 months or more. However, more than 90 per cent of all patients die within a year of septal rupture, and most of these die within 2 months (Sanders, Kern, and Blount, 1956) . It is clear that surgical repair should be considered in all patients who have a hemodynamically significant shunt through an acquired ventricular septal defect; ideally this should be done at least 6 and preferably 12 weeks after infarction, but, in view of the very high early mortality on medical treatment, nothing can be lost by attempting closure at an earlier stage if the patient is deteriorating.
The following report concerns a patient in whom the defect was successfully repaired 27 days after infarction, and 20 days after the presumed time of septal rupture.
Case Report
A man, aged 52, had left-sided chest pain, with nausea and sweating, on September 10, 1965. On September 17, he was more breathless and had a fainting episode; on this occasion his doctor heard a loud pracordial systolic murmur for the first time.
On admission to the Whittington Hospital on September 20 under the care of Dr. T. St M. Norris, he was pale and sweating with a regular tachycardia and a raised venous pressure. The blood pressure was 120/100 453 mm. Hg. The heart was not clinically enlarged but a loud pansystolic murmur with thrill was loudest in the fourth left intercostal space near the sternum. There were bilateral basal rales, and a chest x-ray film showed pulmonary venous congestion with a small right pleural effusion. The electrocardiogram showed a recent posterior myocardial infarct. The diagnosis of ruptured interventricular septum was made; he improved at first on routine medical treatment, but signs of right-sided heart failure increased, and he was transferred to the London Chest Hospital on September 28 for consideration of surgical repair.
At this time he was orthopnceic, and had signs of congestive cardiac failure with raised jugular venous pressure (10 cm.), enlarged tender liver, and cedema of both ankles. The pulse was rapid (110/min.) and the blood pressure 130/100 mm. Hg. The murmur and thrill were unchanged. He had several carious teeth and gross gingival infection. The chest x-rayfilm showed no cardiac enlargement (CTR 48%); there was severe pulmonary congestion with bilateral hilar and basal clouding and small pleural effusions. The electrocardiogram showed normal sinus rhythm; Q waves, slightly raised ST segments, and inverted T waves in leads II, III, aVF, V6, and V7 indicated fairly recent postero-lateral infarction. Treatment was continued with digoxin, mersalyl, and frusemide, but without benefit.
Cardiac catheterization (see Table) was undertaken to confirm the clinical diagnosis; it was essential to exclude mitral regurgitation due to papillary muscle rupture, since the surgical approach to this lesion would have been different. A large left-to-right shunt at ventricular level was found, and inadvertent passage of the catheter into the left ventricle confirmed the presence of an interventricular communication. Raised right and left atrial and ventricular diastolic pressures indicated biventricular failure. 
Repair of Acquired Ventricular Septal Defect after Myocardial Infarction
In our patient there was a large defect, but despite clinical and hmmodynamic evidence of progressive heart failure, the left ventricle was capable of maintaining an output adequate for survival; it was, therefore, reasonable to expect that with closure of the defect, myocardial function would be good enough to sustain the circulation in the postoperative period and to ensure a worth-while clinical result. If, on the other hand, the defect is a small one and the shunt insignificant, and despite this the heart is failing, then clearly operative repair could achieve nothing and would almost certainly prove fatal. It is thus necessary not only to confirm the diagnosis of acquired ventricular septal defect before operation, but also to assess the size of the shunt.
Septal rupture must be distinguished from mitral regurgitation due to rupture of a papillary muscle, or to left ventricular failure or papillary muscle dysfunction. The most helpful clinical feature is the site of the murmur: the pansystolic murmur of an acquired septal defect, like that of the congenital lesion, is usually loudest at the lower left sternal border, and is often accompanied by a thrill (Sanders et al., 1956) . However, since the defect is in the muscular septum, the murmur may be well heard at the apex and in the axilla (Harrison et al., 1961) . The murmur of papillary muscle rupture is also pansystolic, but is usually, though not always, loudest at the apex, and is very rarely associated with a thrill; a diastolic murmur is quite common (Sanders, Neubuerger, and Ravin, 1957; Robinson, Stannard, and Long, 1965) . Papillary muscle rupture occurs most frequently with posterior infarction, and septal rupture with anterior infarction; conduction defects are commoner with rupture of the septum (Sanders et al., 1956 (Sanders et al., , 1957 , but these cardiographic features are relatively unhelpful in the individual patient. Either lesion may precipitate left ventricular failure, but characteristically this is more sudden and dramatic in onset after rupture of a papillary muscle. In our patient, the site and intensity of the murmur suggested the correct diagnosis. On the other hand, the radiological appearances were those of pulmonary venous congestion only; the pulmonary arterial branches were not abnormally prominent, and it is evident that pulmonary plethora does not develop immediately flow is increased.
Cardiac catheterization confirmed the diagnosis, and also demonstrated a large left-to-right shunt. Catheter findings in post-infarction rupture of the interventricular septum have been reported by numerous authors (Muller et al., 1950; Cooley et al., 1957; Gottsegen et al., 1957; Shickman, Fields, and Pearce, 1959; Gerbaux et al., 1960; Rubenstein and Levinson, 1961; Boicourt et al., 1962; Bressie et al., 1962; Collis et al., 1962; Dobell et al., 1962;  Lee, Cardon, and Slodki, 1962; Payne, Hunt, and Kirklin, 1963; Davison et al., 1964) . All those six patients whose defects were later successfully repaired had left-to-right shunts of 2-7:1 or more (Boicourt et al., 1962; Bressie et al., 1962; Collis et al., 1962; Davison et al., 1964; Payne et al., 1963;  and our case). The defects in four of these were large (2 x 1-5 cm., 3 x 1-5 cm., 2-5 cm. diameter, 5 cm. circumference); one (Payne et al.) was only 0 9 cm. in diameter, and Boicourt et al. (1962) described the defect in their case as flap-like, but Levene (1960) , in his pathological study of rupture of the heart, pointed out that myocardial tears are often oblique, and that the epicardial or right ventricular opening may be inconspicuous. These observations support the view that surgical repair is more likely to be successful when the defect is physiologically a large one; in such a case the mere fact of survival long enough for surgery to be considered indicates reasonable left ventricular function.
Catheterization has been employed with some reluctance because of the potential hazards of perforation of the heart with the catheter, and of ventricular tachycardia or fibrillation. There 
